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Abstract: Cellulose, hemicellulose and lignin of Spartina anglica were quantified by National Renewable Energy 
Lab (NREL) method. It was showed that the cellulose and semicellulose of S. anglica could be degraded to 
mono-sugars which could be quantified by HPLC after it was hydrolyzed with 72? concentrated sulphuric acid 
for 1 h and 4? dilute sulphuric acid for 1h with the appropriate additive amount of 0.3 g sample. Meanwhile, the 
contents of cellulose, hemicellulose and lignin of S. anglica determined by NREL method were 32.92?, 27.65? 
and 24.2? respectively. The contents of these three fractions are important basis for the evaluation of the 
pre-processing, enzymatic hydrolysis and fermentation conditions of S. anglica. 
Key words: NREL method;  cellulose; hemicelluloses; Spartina anglica; quantitative analysis 
 
????Spartina anglica?????????
???????????????????????
??????????????????????
?????????????????? 80 ??
??????????????????????
???????????????????????
?????????????????????
??????????????????????
??????????????????????
??????????????????????
?? 3 ??[1]????????????????
??????????????????????
??????????????????????
??????????????????????
? 37?? 5?    Vol.37 No.5                 ???????(?????) 
2016? 9?      Sept. 2016        Journal?of?Jinggangshan?University (Natural?Science)        43
????????????????????????????????
?????2016?04?19??????2016?06?22 
?????????[2014] 25???????????????????????????????????????????????? 
??????????????????? 
?????*???(1978?)???????????????????????????? (E-mail:xierusheng78@163.com); 
?  ?(1978?)???????????????????????(E-mail:jianliu@xmu.edu.cn); 
???(1965?)??????????????????????(E-mail:Longmn@xmu.edu.cn). 
???????(?????) 44 
??????????????????????
?????????????????????
??????????????????????
??????????????????????
??[2-4]??????[5]??????????[6]?
????[2]??????????????????
????????????????????[3,7]?
?????[8]??????[9-10]?????[11]??
??????????????????????
?????????????????????
????? 
????????????????????
??????????????????????
??????????????????????
??????????????????????
??????????????????????
??????????????????????
??????????????????????
??????????????????????
??????????????????????
??????????????????????
??????????????????????
??????????????????????
??????????????????????
??????????????????[12]?12?
?????[13]? 72????[14]????????
?????????????????? 2~3 d?
?????????????? 
NREL ?????????????????
??????[15]???????????????
??????????????????????
? HPLC??????????????????
???????? NREL???????????
??????????????????????
??????????????????????
??????????????????? 
1  ????? 
1.1 ???????     
????????(Spartina anglica)? 2014 ?
8 ???????????????????, ?
???????? 1~2 cm??? 
??????????Glu?????Xyl???
????Ara?????????????????
???????????????752??????
????BS110S Sartorius?????????HH-4
????????PHS-3C ??????????
01J2003-04???????????Waters2695?
??????? 
1.2  ???? 
? Biorad Aminex HPX-87H ???????
?????????? 0.005 M ??????
0.6 mL / min????? 20 µL???? 50 ????
???? 35 ?????????????? 
1.3  NREL?????????????????
???? 
?1??????????????????
????????????????? m0????
?????? m1?105????????????
???? m2?????????? m = m2- m0? 
?? H2O% = (m1-m2)/m×100% 
?2?????????? 105 ??????
???????????? m2????????
(575 ?)????????????????? m3? 
???%?= (m3-m0)/ m×100% 
?3??????????????????
???? 72% H2SO4??? 4 h?? 500 mL???
?????? 1 L?????? 120???? 1 h?
??????????????????????
??????????? 105 ?????????
?? m4??????????????????
???????????? m5? 
????????%?= (m4-m5)/ m×100% 
?4?????????????3?????
???? V?????????????????
? n???????? 205 nm ???????
?A205?????????K??????? m??
???????????????? 
%100
m
n% 

K
AV??????  
?5???????: ??????????
????????????12000 rpm?5 min??
????? HPLC ???????? 15 min??
???????(?????) 45
??????????????????????
??????? 
2  ????? 
2.1  ?? NREL????? 
?1??????? 
?? H2O% = (m1-m2)/m×100% = 4.6% 
?2??????? 
???%?= (m3-m0)/ m×100% = 10.7% 
?3???????????? 
???????(%)= (m4-m5)/m×100% =17.8% 
?4???????????  
n% 100% 6.4%
m
V A
K
   ??????  
2.2  HPLC?????????????????? 
? 3??????????????????
?????????????????????
??????????????????????
???? 3?????????????????
??????????????????????
??????????????? 7??????
?????????????RSD??3?????
??????????r2????????LOD??
?????????RSD????? 1?????
???3????? 5~100 μM????????r2?
0.997~1??????LOD?1.65 ~2.73 μM????
??7??????3????? RSD < 1.52%?? 
? 1  HPLC????????????????????
?????? 
Table 1 Regression equations, coefficient (r2), limit of detection 
(LOD) and average relative standard deviations (RSD) of the 
proposed HPLC method 
Saccharides Regression equations r
2 LOD (μM) 
Average 
RSD (%) 
Glu y = 184341x+7730 0.999 2.73 1.21 
Xyl y = 148213x+11446 0.997 1.65 1.2 
Ara y = 208521x+1112 1 2.47 1.14 
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Fig.1 Aanlysis of sulfuric acid hydrolysates of Spartina anglica by HPLC 
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